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CHROMATOGRAPHIC OR SPECTROSCOPIC REPORTS WITH 
HYPERLINKS TO ALLOW DIRECT ACCESS TO EXTERNAL REFERENCES 

Background of the Invention 

5 The present application relates to improvements in scientific equipment and, in 

particular, to inclusion of meta language tools within software packages for use with 
chromatography or spectroscopy. 

For chromatographic data analysis, a developer or expert typically creates a method 
that contains instrument parameters for a particular sample to control a chromatographic 
10 instrument. Once the method is created, the sample is "run" using settings in the method to 
produce peaks, and a report may be generated. The content of the report is based upon the 

- processing of data or signal by the data analysis method. 

A calibration table may be used to provide additional information about a particular 
peak. The information contained in the calibration table generally describes parameters used 
1 5 to identify the peak. However, an operator may need additional information about a 
particular compound or a peak besides its name. For example, the operator may need 
additional information about the physical and chemical attributes of a compound or other 

- information relating to a sample being analyzed. To include the additional information as 
additional fields in the calibration table is prohibitive and generally not expected as part of 

20 the chromatographic data analysis package. The additional information may be added using 
customized reporting solutions, but may require either special software packages or 
programming by the report developer. Also, the operator may be required to utilize another 
software application when accessing the report. 

Currently, software suppliers and operators may append and embed additional 

25 information in a final report by generating a custom report with hyperlinks. With the advent 
of the world wide web (WWW) and the use of browser technology, many operators are 
familiar with using hyperlinks to access the additional information from the final report. 
However, the operator must be quite knowledgeable about the compound or know the source 
location of the information to access the additional information efficiently from the WWW. 
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Summary 

A method for inclusion of hyperlinks or other meta language tools within a 
chromatography or spectroscopy software package includes creating a method that controls 
data analysis parameters used to identify compounds, creating a calibration table that contains 
5 the data analysis parameters, processing the data or signal associated with the parameters by 
the method, and generating a report that provides quantitative and qualitative results of the 
data or signal processing. The method may further include incorporating meta language tools 
in the calibration table. The meta language tools link the report to databases or other 
resources, such as memory or hyperlink locations, that store relevant information relating to 
1 0 the compounds, so that an operator may be directed to the resources without the need to know 
the location of the resources or go outside the report. 
Description of the Drawings 

The detailed description will refer to the following drawings, in which like numbers 
refer to like elements, and in which: 
1 5 Figure 1 illustrates a chromatographic report with embedded links directed to various 

information source locations; 

Figure 2 illustrates exemplary hardware components of a computer that is used to 
implement the present invention; and 

Figure 3 is a flow chart of a process for incorporating meta language tools within a 
20 report generating method. 
Detailed Description 

Chromatography is a process in which a chemical mixture carried by a liquid or gas is 
separated into components as a result of differential distribution of the solutes as they flow 
around or over a stationary liquid or solid phase. Spectroscopy is a process or technique of 
25 using a spectrometer, an instrument for forming and examining spectra especially in the 
visible region of the electromagnetic spectrum. Both techniques can generate reports 
containing compound specific information. In the following discussion only the 
chromatographic system is described in detail. However, the meta language tools may apply 
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to both chromatographic and spectroscopic reports equally and more generally scientific 
equipment. 

In a chromatography system, a sample may be injected or inserted into a 
chromatographic instrument. A developer or expert may create a method that contains data 
5 analysis parameters, such as pressure, temperature, column type for a gas chromatography, or 
other parameters, to control the instrument. Based on the instrument parameters, the sample 
may be separated into constituent parts. As the sample constituents passes through a 
chromatographic column in the instrument, a detector may respond to the sample constituents 
as the constituents exit the column. The detector response may be displayed as an offset 

1 0 relative to a baseline and may produce peaks in a chromatogram. 

If the data or signal is analyzed by itself, certain quantitative information, such as peak 
retention time, peak width, or peak area, may be derived. However, to provide additional 
information about what each peak may be and specific information about a particular peak, a 
calibration table may be used. The calibration table is part of the data analysis portion of the 

1 5 system. The information contained in the calibration table may describe the data analysis 
parameters for identifying the peak and describing how the peak information may be used in 
additional calculations. Table 1 shows a portion of a typical calibration table. 
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Signal 


Compound 
Name 


Level 


Amount 


Retention 
Time (min) 


Response 
(Area) 


Response 
Factor 


Use 

default 

Curve 


1 




n-pentadecane 




1.000 


0.250 


1.00000 


Yes 


Linear 


2 




p-xylene 




1.000 


0.750 


1.00000 


Yes 


Linear 


3 




butylbenzene 




1.000 


1.750 


1.00000 


Yes 


Linear 


4 




2-methylpent 




1.000 


2.250 


1.00000 


Yes 


Linear 


5 




2-methybutane 




1.000 


3.250 


1.00000 


Yes 


Linear 



Table 1 



5 The method created by the developer or expert may also describe how to analyze the 

data or signal generated by the detector. The data analysis may affect how the peaks may be 
interpreted and quantified. Typically, the developer or expert may analyze a representative 
sample and generate a report that provides quantitative and qualitative results. These results 
may be based upon inherent processing algorithms and additional capabilities provided by the 
10 information contained in the calibration table. The method settings, including instrument 
settings and data analysis settings, may be edited, and the sample may be analyzed again. 
Table 2 shows a typical report. 
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Peak# 


Retention 
Time (min) 


Type 


Width 
(min) 


Area (counts*s) 


Area % 


Name 


1 


0.250 


BP 


0.125 


987.47973 


31.22184 


n-pentadecane 


2 


0.750 


BP 


0.125 


97.54479 


3.08809 


p-xylene 


3 


1.750 


BP 


0.126 


988.16975 


31.28368 


butylbenzene 


4 


2.250 


BP 


0.125 


97.54479 


3.08809 


2-methylpent 


5 


3.250 


BP 


0.126 


987.99972 


31.27830 


2-methybutane 



Table 2 



5 Once the method is created, the method may be saved and made available for use by 

an operator. The operator typically selects a method that is appropriate for a particular 
sample to be analyzed. Because of the complexity already associated with the calibration 
process, it is desirable to minimize the number of fields that the operator needs to enter. To 
either customize the report or add additional peak information, a special post analysis 

1 0 program may be used. Most chromatographic data system suppliers allow the operator to 

specify report types, such as Microsoft Excel format or comma separated variable format, so 
that the operator may manipulate the report using the post analysis program. 

Referring to Table 2, a compound name (or other identifier) may be associated with a 
particular peak. However, the operator may need additional information about a particular 

1 5 compound or a peak besides its name. For example, the operator may need additional 

information about the physical and chemical attributes of a compound or other information 
relating to a sample being analyzed. To include the additional information as additional 
fields in the calibration table is usually prohibitive and generally not expected as part of the 
chromatographic data analysis package. 
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Table 3 shows a calibration table utilizing the hyperlink technology. 





Signal 


Compound Name 


Level 


Amount 


Retention 

Time 

(min) 


Response 
(Area) 


Response 
Factor 


Use 

default 

Curve 


1 


1 


<a href^"a:\x2.html"> 
n-pentadecane</ a> 


1 


1.000 


0.250 


1.00000 


Yes 


Linear 


2 


1 


<ahref="a:\x3.html"> 
p-xylene</a> 


1 


1.000 


0.750 


1.00000 


Yes 


Linear 


3 


1 


<a href="a:\x4.html"> 
butylbenzene</a> 


1 


1.000 


1.750 


1.00000 


Yes 


Linear 


4 


1 


<a href="a:\x5.html"> 
2-methylpent</a>. 


1 


1.000 


2.250 


1.00000 


Yes 


Linear 


5 


1 


<a href="a:\x6.html"> 
2-methybutane</a> 


1 


1.000 


3.250 


1.00000 


Yes 


Linear 



Table 3 

5 

The developer or expert may insert meta language tools into the method to be 
accessed by the operator. The meta language tools may be known only by the developer or 
expert, for example, due to security, i.e., the developer or expert may be the only individual 
that has access to knowledge of where the meta language tools reference to. Meta language 

10 tools include any method of electronically linking information. Examples include hyperlinks 
and use of URLs to link information. 

After selecting a method appropriate for a particular sample to be analyzed, the 
operator may check if the report generated from the data or signal analysis contains meta 
language links. If there are meta language links embedded in the report, the operator may 

15 select the meta language links and be directed to information that the developer or expert 
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considers as appropriate. For example, if an extremely hazardous material is to produce a 
peak at 5.1 minutes in the chromatogram, the hyperlink may point to URLs that describe the 
appropriate handling and disposal for samples containing such material. Also, a company 
may have confidential internal corporate databases of samples or sample constituents that 
may be referenced only by internal code numbers. 

By placing the hyperlink information directly in the calibration table, the developer or 
expert may conveniently embed a large amount of additional information within the data 
analysis package. Also, the operator who has little or no knowledge of the location of such 
information may directly access the linked information without the need to go outside the 
report. No additional software or programming knowledge is required from either the 
developer or expert or the operator. 

The calibration table may include tags, which are one type of embodiment of meta 
language tools. The tags are commands to a program with directions on how to display or 
interpret the information following the tags. In HyperText Markup Language (HTML), tags 
may be used to control how information may be displayed, typically by a web browser. For 
example, a tag may indicate to an HTML interpreter that the information following the tag is 
a picture, image, or remote uniform resource locators (URL)s. Other meta language tools, 
such as Extensible Markup Language (XML) or Chemical Markup Language (CML), may 
use tags to control how information may be directed, stored or used in ways as described by a 
creator of the tags. Tags may also include other types of information or identifiers for 
linking. In addition, the meta language tools may be modified easily by simply editing the 
tags in the calibration table. The generated report now appears as shown in Table 4. 
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Peak# 


Retention 


Type 


Width 


Area (counts*s) 


Area % 


Name 


1 


0.250 


BP 


0.125 


987.47973 


31.22184 


n-pentadecane 


2 


0.750 


BP 


0.125 


97.54479 


3.08809 


p-xylene 


3 


1.750 


BP 


0.126 


988.16975 


31.28368 


butvlbenzene 


4 


2.250 


BP 


0.125 


97.54479 


3.08809 


2-methvlpent 


5 


3.250 


BP 


0.126 


987.99972 


31.27830 


2-methvbutane 



Table 4 



5 Table 4 illustrates a report with embedded meta language tools utilizing HTML. 

Additional meta language tools, such as XML and CML, may be utilized as well. Tables 1-4 
can be displayed electronically on a display device in screens, web pages, or other formats. 

Figure 1 illustrates a report 100 with embedded links 1 10 directed to various 
compound information source locations, such as external URLs 104, which include 

10 government laboratories or other public domain websites; internal corporate databases 1 06 
accessed via an intranetwork, the location of which may be known only to the developer or 
expert; or local databases 108 on the personal computer (PC) or other machine of the 
developer or expert. The databases or other resources 104, 106 and 108 may store relevant 
compound information 105, such as detailed description of the physical and chemical 

1 5 attributes of a particular compound. The developer or expert may be the only individual that 
has access to knowledge of where the meta language tools 1 10 reside. The developer or 
expert may incorporate the meta language tools 110 directly in the calibration table using tags 
107, so that the operator may directly access the relevant information stored in the databases 
or other resources 104, 106 and 108 by, for example, "clicking on" or "double clicking on" the 

20 embedded tags 107 using a cursor control device. Upon doing so, the operator's web browser 
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can use the embedded link 1 10 to locate and retrieve the associated information and display it 
to the operator. Since the tags 107 may be invisible to the operator, the location of the 
relevant information may be hidden from the operator. 

In addition, a knowledgeable operator may modify the meta language tools 110 within 
the report 100 by simply editing the tags in the calibration table. 

Figure 2 illustrates exemplary hardware components of a computer 200 that is used to 
implement the present invention. The computer 200 includes a connection with a network 
218 such as the Internet or other type of computer or phone networks. The computer 200 
typically includes a memory 202, a secondary storage device 212, a processor 214, an input 
device 216, a display device 210, and an output device 208. 

The memory 202 may include random access memory (RAM) or similar types of 
memory. The memory 202 may store one or more applications 204, including the generated 
reports 1 00, for execution by the processor 214. The applications 204 may correspond with 
software modules to perform processing for the method described below. The memory 202 
may be connected to the network 218 by a web browser 206. The web browser 206 makes a 
connection via the WWW to other computers known as web servers, and receives 
information from the web servers that is displayed on the computer 200. Information 
displayed on the computer 200 is typically organized into pages that are constructed using 
specialized language, such as HTML, XML or CML. The secondary storage device 212 may 
include a hard disk drive, floppy disk drive, CD-ROM drive, or other types of non- volatile 
data storage, and it may correspond with various databases or other resources. The secondary 
storage device 212 may include local databases 108 that may be linked to the generated report 
100. The processor 214 may execute applications 204, the generated reports 100, or other 
information stored in the memory 202, the secondary storage 212, or received from the 
Internet or other network 218. The input device 216 may include any device for entering data 
into the computer 200, such as a keyboard, key pad, cursor-control device, touch-screen 
(possibly with a stylus), or microphone. The display device 210 may include any type of 
device for presenting visual image, such as, for example, a computer monitor, flat-screen 
display, or display panel. The output device 208 may include any type of device for 
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presenting data in hard copy format, such as a printer, and other types of output devices 
include speakers or any device for providing data in audio form. The computer 200 can 
possibly include multiple input devices, output devices, and display devices. 

Although the computer 200 is depicted with various components, one skilled in the art 
will appreciated that this computer can contain additional or different components. In 
addition, although aspects of an implementation consistent with the present invention are 
described as being stored in memory, one skilled in the art will appreciated that these aspects 
can also be stored on or read from other types of computer program products or computer- 
readable media, such as secondary storage devices, including hard disks, floppy disks, or CD- 
ROM; a carrier wave from the Internet or other network; or other forms of RAM or ROM. 
The computer-readable media may include instructions for controlling the computer 200 to 
perform a particular method. 

Figure 3 is a flow chart of a process for incorporating meta language tools 110 within 
a report generating method. This method may be implemented with software modules stored 
in memory 202 for execution by processor 214. 

According to current implementation for adding meta language tools in a report, a 
developer or expert typically creates a method to analyze data results. After the data results 
are analyzed, an operator may need to call upon an additional software program or software 
package that add the meta language tools or links. The developer or author of this additional 
package, which may be the operator, typically would need not only to have knowledge about 
the location of the meta language tools or links, but also to have sufficient programming skill 
to insert this information into the report. 

According to an embodiment of the present invention, a developer or expert may first 
create a method that contains data analysis parameters and generates data results for a sample 
of compounds, step 310. Then the developer or expert may incorporate meta language links 
110, such as hyperlink or database references, within the method, step 320. The links may 
direct an operator to various databases or other resources 104, 106 and 108 that contain 
information relating to the compounds. In the next step, data results generated by the method 
are then analyzed, step 330, and a report 100 is created, which already includes the meta 

10 
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language links 110, step 340. The meta language links 110 may utilize HTML, XML, CML, 
or other programming language. As a result of the process, an operator may access the 
information stored in the databases or other resources 104, 106 and 108 by simply opening 
the linked files embedded in the report 1 00, without the need to know the location of the 
5 resources or to go outside the report 1 00. For example, an operator can "click on" or "double 
click on" a section having an embedded link using a cursor control device. Upon doing so, 
the operator's web browser may use the embedded link to locate and retrieve the associated 
information and display it to the operator. Although the method is described with respect to a 
developer or expert, others may use it as well to generate reports with embedded links. 
1 0 While the present invention has been described in connection with an exemplary 

embodiment, it will be understood that many modifications will be readily apparent to those 
skilled in the art, and this application is intended to cover any variations thereof. 
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What is claimed is: 

1 1 . A process for inclusion of links within a chromatography or spectroscopy software 

2 package, comprising: 

3 injecting a sample of compounds into a chromatographic or spectroscopic instrument; 

4 creating a method that contains data analysis parameters relating to the sample of 

5 compounds; 

6 creating a calibration table that contains the data analysis parameters; 

7 incorporating meta language tools in the calibration table; 

8 analyzing the signals generated by the method; and 

9 generating a report that provides results of the signal analysis, wherein the meta 

10 language tools link the report to resources that store information relating to the compounds. 

1 2. The process of claim 1, wherein the incorporating step includes linking uniform 

2 resource locators to the report via a network. 

1 3. The process of claim 1, wherein the incorporating step includes linking internal 

2 databases to the report. 

1 4. The process of claim 1, wherein the incorporating step includes linking local 

2 databases to the report. 

1 5. The process of claim 1, wherein the incorporating step includes using HyperText 

2 Markup Language, Extensible Markup Language, or Chemical Markup Language for the 

3 meta language tools. 

1 6. The process of claim 1 , further comprising using a web browser to display the meta 

2 language tools directly in the report. 
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1 7. The process of claim 1 , further comprising editing the meta language tools in the 

2 calibration table. 

1 8. A process for inclusion of links within a chromatography or spectroscopy software 

2 package, comprising: 

3 creating a method, wherein the method generates data results for a sample of 

4 compounds; 

5 incorporating links within the method, wherein the links direct an operator to 

6 resources that contain information relating to the compounds; 

7 analyzing the data results generated by the method; and 

8 generating a chromatographic or spectroscopic report, wherein the report includes the 

9 links embedded within the method. 

1 9. The process of claim 8, wherein the incorporating step includes linking uniform 

2 resource locators to the report via a network. 

1 10. The process of claim 8, wherein the incorporating step includes linking internal 

2 databases to the report. 

1 11. The process of claim 8, wherein the incorporating step includes linking local 

2 databases to the report. 

1 12. The process of claim 8, wherein the incorporating step includes using HyperText 

2 Markup Language, Extensible Markup Language, or Chemical Markup Language for the 

3 links. 

1 13. The process of claim 8, further comprising using a web browser to display the links 

2 directly in the report. 

1 14. The process of claim 8, further comprising editing the links in the report. 

1 15. A chromatographic or spectroscopic report, comprising: 

13 
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2 a report stored on a computer-readable medium and generated from a calibration table 

3 relating to analysis of samples of compounds, the report including: 

4 information relating to the compounds; and 

5 tags for electronically linking the report to resources that store the information 

6 relating to the compounds. 

1 16. The report of claim 15, wherein the resources include uniform resource locators that 

2 are linked to the report via a network. 

1 17. The report of claim 15, wherein the resources include internal databases accessed via 

2 an intranetwork. 

1 18. The report of claim 15, wherein the resources include local databases. 

1 19. The report of claim 1 5 , wherein the tags include HyperText Markup Language, 

2 Extensible Markup Language, or Chemical Markup Language. 

1 20. The report of claim 15, wherein the information includes a detailed description of the 

2 physical and chemical attributes of the compounds. 
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Abstract 

For chromatographic or spectroscopic data analysis, a method may be created by a 
developer or expert that contains instrument parameters for a particular sample to control a 
chromatographic or spectroscopic instrument. A report may then be generated, the content of 
which may be based upon the processing of data or signal by the method. Hyperlinks or other 
meta language tools may be inserted by the developer or expert into the data analysis method 
to direct an operator to an appropriate location, without the operator needing to know 
anything either about the sample or the location to which he or she is directed. Accordingly, 
the operator may access a vast amount of information without the need to know the location 
of the information or going outside the report. 
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